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Description 

The present invention relates to new compounds which are useful as ultraviolet absorbing agents (UVAs) and as 
fluorescent whitening agents (FWAs). and to a method of improving the sun protection factor (SPF) of textile fibre 
s material, especially cotton, potyamide and wool, treated with the new compounds. 

It is known that light radiation of wavelengths 280-400 nm permits tanning of the epidermis. Also krrown is that 
rays of wavelengths 280-320 nm (termed UV-B radiation), cause erythemas arKJ skin burning which can inhibit skin 
tanning. 

Radiation of wavelengths 320-400 nm (termed Uv-A radiation) is known to induce skin tanning but can also cause 
10 skin damage, especially to sensitive skin which is exposed to sunlight for long periods. Examples of such damage 
include loss of sktn elasticity and the appearance o1 wrinkles, promotion of the onset of erythemal reaction and the 
inducement of phototoxtc or photoallergic reactions. 

Any effective protection of the skin from the damaging effects of undue exposure to sunlight clearly needs to include 
means for absorbing both UV-A and UV-B components of sunlight before they reach the skin surface. 
IS Traditionally, protection of exposed human skin against potential damage by the UV components in sunlight has 

been effected by directly applying to the skin a preparation containing a UV absorber In areas of the world, e.g. Australia 
and America, which enjoy especially sunny climates, there has been a great increase in the awareness of the potential 
hazards of undue exposure to sunlight, compounded by fears of the consequences of alleged damage to the ozone 
layer Some of the more distressing embodiments of skin damage caused by excessive, unprotected exposure to 
20 sunlight are development of melanomas or carcinomas on the skin. 

One aspect of the desire to increase the level of skin protection a^inst sunlight has been the conskJeratbn of 
additional measures, over and above the direct protection of the skin. For example, consideration has been given to 
the proviskxi of protectbn to skin covered by ctothing and thus not directly exposed to sunlight. 

Most natural and synthetic textile materials are at least partially permeable to U V components of sunlight Accord- 
ingly. the mere wearing of clothing does not necessarily provide skin beneath the clothing with adequate protection 
against damage by UV radiation. Although clothing containing a deeply cokHJred dye and/or having a tight weave 
texture may provide a reasonable level of protection to skin beneath it. such clothing is not practcal in hot sunny 
climates, from the stEindpoint of the personal comfort of the wearer 

There is a need, therefore, to provide protection against UV radiation for skin whk:h lies underneath clothing, 
30 including lightweight summer ctothing, whteh is undyed or dyed only in pale shades. Depending on the nature of the 
dyestuff, even skin beneath clothing dyed in some dark shades may also require protection from UV radiation. 

Such lightweight summer clothing normally has a density of less than 200 gtm^ and has a sun protection factor 
rating between 1.5 and 20. depending on the type of fibre from which the clothing is manufactured. 

The SPF rating of a sun protectant (sun cream or clothing) nrtay be defined as the multiple of the time taken for 
35 the average person wearing the sun protectant to suffer sun buming under average exposure to sun. For example, if 
an average person would normally suffer sun bum after 30 minutes under standard exposure conditions, a sun pro- 
tectant having an SPF rating of 5 would extend the perkxJ of protection from 30 minutes to 2 hours and 30 minutes. 
For people living in especially sunny climates, where mean sun burn times are minimal, e.g. only 15 minutes for an 
average fair-skinned person at the hottest time of the day, SPF ratings of at least 20 are desired for lightweight clothing. 
40 It is already known, e.g. from W094/4515, that the apptfcatk>n of specified types of UVA to a light-weight textile 

materials in general can effect an increase in the SPF value of the textile so treated. The increase in SPF value achieved 
thereby, however, is relatively modest. 

The use of FWAs in order to effect an increase in the SPF value of textiles has also t>een proposed. Most FWAs. 
however are only effective in absorbing radiation in the UV-A range. 
45 Certain new compounds have now been found which can be readily produced and which, unexpectedly absorb 

radiation in both the UV-A and UV-B ranges, and impart greatly increased SPF ratings to textile fibre materials treated 
with the new compounds. 

Accordingly, the present invention provides, as a first aspect, a compound having the formula 



so 



ss 




in which M is hydrogen, an alkali metal atom, ammonium or a cation formed from an amine; R, is a group having one 
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of the formulae: 




In wfiich R3 is optionally substituted alkyi or optionally substituted aryl; 

in which R4 is M. optionally substituted allcyl or optionally substituted aryl; 

COj— R4 



in which R4 has its previous significance; 

In which R5 is hydrogen, optionally substituted alkyI, optionally substituted aryl or -NF=t7R8 in which R7 and Rg, inde- 
pendently, are hydrogen, optionally substituted alkyI or optionally substituted aryl, or R7 and Re. together with the 
nitrogen atom to which they are attached, fornn a heterocyclic residue, especially a morpholine or piperidine residue; 




NH— C' >-CN 



CN 




in which R^ is hydrogen, optionally substituted alkyI or optionally substituted aryl. provkJed that is not carboxymethyl 
or hydroxym ethyl; 

Rg is hydrogen, optkanally substituted alkyl. optionally substituted aryl, 



- NH2. -N(CH2CH20H)2. -N[CH2CH(OH)CH3l2. -NH-R4. -N(R4)2or -OR4. in which R4has its previous significance; and 
n^ and ng. independently, are 0 or 1. 

When one or more of R2. R3, R4. R5. Re. R7 and Rq is optionally substituted alkyl, preferred unsubstiluted alkyl 
groups R2. R3. R4. R5. Rg. R7 and Rq are Ci-Cig-. especially CTC4-alkyl groups. The alkyl groups noay bo branched 
or unbranched and may be optionally substituted, e.g. by halogen such as fluorine, chlorine or bromine, by C^-C4- 
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10 



20 



2S 



alkoxy such as methoxy or ethoxy, by phenyl or carboxyl. by Ci-C4-aikoxycarbonyl such as acetyl, by a mono- or di- 
C 1-048 Iky lated amirK) group or by -SO3M in which M has its previous significance. 

When one or more of Rg. R3, R4, R5. R^. R7 and Rg are opUonally subsUluted aryl. Ihey are preferably a phenyl or 
naphthyl group which may be substituted by C,-C4-alkyl. e.g. by methyl, ethyl, propyl, isopropyl butyl, isobutyl. sec- 
butyl or tert -butyl, by C|-C4-alkoxy such as methoxy. ethoxy. propoxy. isopropoxy, butoxy. isobutoxy, sec.-butoxy or 
tert-butoxy. by halogen such as fluorine, chkDrine or bromine, by C2-Cs-alkanoylamino. such as acetylamino. propio- 
nylamlno or butyrylamino. by nitro. sulpho or by di-C|-C4alkylated amino. 

In each of the compounds of formula (1 ) it is preferred that they are used in neutral form. i.e. that M is other than 
hydrogen, preferably a cation formed from an alkali metal, in particular sodium, or from an amine. 

In the compounds ol formula (1), preferably R, is a group of formula: 




CO-R3 



IS in which R3 has its previous significance and Is preferably Ci-C4-alkyl, especially methyl or ethyl; or 



C0-R5 



in which Rs has its previous significance and is prelerably Ci-C4-alkyl, especially methyl or ethyl, or -NRyRg in which 
R7 and Re have their previous significance and are preferably each hydrogen. C,-C4-alkyl. especially methyl or ethyl, 
a morpholine or piperldine residue, especially hydrogen; or 



— NH 




3S 



45 



SO 




in which Rg has its previous significance and is preferably Ct-C4-alkyl substituted by -SO3M. especially methyl or ethyl 
substituted by -SO3M. in which M has its previous significance and is preferably sodium; and 
preferably Rg is 



— N 



-NHg. -NCCHaCHgOHja or -N[CH2CH(OH)CH3l2- 

The compounds of formula (1 ) may be produced by reacting, under known reaction conditions, cyanuric chloride, 
successively, in any desired sequence, with each of an aminostilbene-sulfonic acid, an amino compound capable of 
introducing a group Ri and a compound capable of introducing a group Rg. in which R^ and R2 each have their previous 
significance. 

The starting materials are known compounds which are readily available. 

The present invention also provides, as a second aspect, a method for the improvement of the SPF of a textile 
fibre material, comprising treating the textile fibre material with 0.05 to 3.0% by weight, based on the weight of the 
textile fibre material, of one or more compounds having the formula: 



R,a .SO,M 



(SOgM)!!, 



R,a 



(1A) 



-J "2 



55 



in which Rj. n,. ng and M have their previous significance and R^a is a group having one of the forrnuiae: 
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w 



IS 



20 



25 



30 or 




35 in which R4 and R5 have their previous significance. 

The textile fibres treated according to the method of the present invention may be natural or synthetic fibres or 
mixtures thereof. Examples of natural fibres include vegetable fibres such as cotton, viscose, flax, rayon or linen, 
preferably cotton and animal fibres such as wool, mohair, cashmere, angora and silk, preferably wool. Synthetic fibres 
include polyester, polyamide and poly aery lonitrile fibres. Preferred textile fibres are cotton, polyamide and wool fibres. 

40 Preferably, textile fibres treated according to the method of the present invention have a density of less than 2O0 

g/m2 and have not been previously dyed in deep shades. 

Some of the compounds of formula (1 A) used in the method of the present invention may be only sparingly soluble 
in water and may need to be applied in dispersed fonm. For this purpose, they may be milled with an appropriate 
dispersant. conveniently using quartz balls and an impeller, down to a particle size of 1-2 microns, 

46 As dispersing agents for such sparingly-soluble compounds of fonmula {1 A) there may be mentioned: 

- acid esters dr their salts of aikylene oxide adducts. e.g., acid esters or their salts of a potyadduct of 4 to 40 naoles 
of ethylene oxide with 1 mole of a phenol, or phosphoric acid esters of the adduct of 6 to 30 moles of ethylene 
oxide with 1 mole off 4-nonylphenol. 1 mole of dinonytphenol or. especially, with 1 mole of compounds which have 

so been produced by the addition of 1 to 3 n^oles of styrenes on to 1 mole of 

phenol; 

polystyrene sutphonates; 
fatty acid tau rides; 

alkylated diphenyloxide-mono- or -di-sutphonales; 
55 . sulphonates of polycarix>xyIic acid esters; 

- addition products of 1 to 60. preferably 2 to 30 moles of ethylene oxide and/or propylene oxide on to fatty amines, 
fatty amides, fatty acids or fatty alcohols, each having 8 to 22 carbon atoms, or on to tri- to hexavalent C3- 
Cealkanols. the addition products having been converted into an acid ester with an organic dicarboxylic acid or 
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with an inorganic polybasic acid; 
lignin sutplionates: and. in particular 

formaldeliyde condensation products, e.g.. condensation products of lignin sulphor^tes 

and/or phenol and formaldehyde; condensation products of formaldehyde with aronnatic sulphonic acids, e.g.. 
s condensation products of ditolylethersulphonates and formaldehyde; condensation products o1 naphthalenesul- 

phontc acid and/or naphthol- or 

naphthylaminesulphonic acids and tomnatdehyde; condensation products of phenolsulphonic acids andA>r su^pho- 
nated dihydroxydiphenylsulphone and phenols or cresols with formaldehyde and/or urea; or condensation products 
of diphenyloxide-dlsulphonic acid derivatives with fomnaldehyde. 

70 

Depending on the type of compound of formula (1 A) used, it may be beneficial to carry out the treatment in a 
neutral, alkaline or acidic bath. The method is usually conducted in the temperature range of from 20 to 140^*0. .for 
example at or near to the boiling point of the aqueous bath, e.g. at about 90**C. 

Solutions of the compound of formula (1 A), or its emulsions in organic solvents may also be used in the method 
15 of the present invention. For example, the so-called solvent dyeing (pad thenmofix application) or exhaust dyeing meth- 
ods in dyeing machines may be used. 

If the method of the present invention is combined with a textile treatment or finishing nr>ethod, such combined 
treatment may be advantageously carried out using appropriate stable preparations which contain the compound of 
formula (1 A) in a concentration such that the desired SPF improvement is achieved. 
20 In certain cases, the compound of formula (1 A) is made fully effective by an after-treatment. This may comprise 

a chemical treatment such as treatment with an acid, a thermal treatment or a combined thermaWchemical treatment. 

It is often advantageous to use the compound of formula (1 A) in admixture with an assistant or extender such as 
anhydrous sodium sulfate, sodium sulfate decahydrate, sodium chloride, sodium carbonate, an alkali metal phosphate 
such as sodium or potassium orlhophosphate, sodium or potassium pyrophosphate or sod ium or potassium tripolyphos- 
phate, or an alkali metal silicate such as sodium silicate. 

In addition to the compounds of formula (1 A), a minor proportion of one or more adjuvants may also be employed 
in the method of the present invention. Examples of adjuvants include emulsifiers^ perfumes, colouring dyes, opacifiers, 
further fluorescent whitening agents, bactericides, non ionic surfactants, fabric care ingredients, especially fabric sof- 
teners, stain release or stain repellant ingredients or water-proofing agents, anti-gelling agents such as nitrites or 
30 nitrates of alkali metals, especially sodium nitrate, and corrosion inhibitors such as sodium silicate. 

The amount of each of these optional adjuvants should not exceed 1%, and preferably ranges from 0.01 to 1% by 
weight on the treated fibre. 

The method of the present invention, in addition to providing protection to the skin, also increases the useful life 
of a textile article treated according to the present invention. In partbular. the tear resistance and/or lightfastness of 
35 the treated textile fibre material nnay be improved. 

The present invent on also provides a textile fabric produced from a fibre treated according to the method of the 
present invention as well as an artk;te of cksthing produced from the said fabric. 

Such textile fabrics and articles of clothing produced from the said fabrics typically have an SPF rating of 20 and 
above whereas untreated cotton, for example, generally has an SPF rating of from 2 to 4. 
40 The treatment method according to the present invention may also be conducted by washing the textile fibre 

material with a detergent containing at least one compound of formula (1 A), thereby imparting an excellent sun pro- 
tection factor to the fibre material so washed. 

The detergent treatment according to the present invention is preferably effected by washing the textile fibre ma- 
terial at least once with the detergent composition at a temperature ranging from 10 to lOO^C, especially from 15 to 
45 60'*C. 

The detergent composition used preferably comprises: 

i) 5-90%, preferably 5-70% of an anionic surfactant and/or a nonionic surfactant; 
li) 5-70%. preferably 5-40% of a builder, 
so lii) 0-30%, preferably 1-12% of a peroxide; 

iv) 0-10%. preferably 1-6% of a peroxide activator and/or 0-1%. preferably 0.1 -3% of a bleaching catalyst; 

v) 0.005-2%. preferably 0.01 -1% of at least one compound of formula (1 A); and 

vi) 0.005-10%. preferably 0.1-5% of of one or more auxiliaries, each by weight, based on the total weight of the 
detergent. 

55 

The said detergent compositions are also new and, as such form a further aspect of the present inventton. 
The detergent may be formulated as a solid, as an aqueous liquid comprising 5-50, preferably 10-35% water or 
as a non-aqueous liquid detergent containing not more than 5. preferably 0-1 wt% of water, and based on a suspension 
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of a builder in a non-tonic surfactant, as described, e.g.. in GB-A-21 58454. 

The anionic surfactant component may be, e.g.. a sulphate, sulphonate or carboxytate surfactant, or a mixture of 
these. 

Preferred sulphates are alkyi sulphates having 12-22 carbon atoms in the alkyi radical. oplkDnally in combination 
5 with atkyi ethoxy sulphates having 10-20 carbon atoms in the alkyi radical. 

Prefen-ed sulphonates include alkyi benzene sulphonates having 9-15 cartx)n atoms in the alkyi radical. 
In each case, the cation is preferably an alkali metal, especially sodium. 

Preferred carboxylates are alkali metal sancosinates of formula R-CO{Ri )CH2COOMi in which R is alkyi or alkenyl 
having 9-17 carbon atoms in the alkyi or alkenyl radical. R^ is Ci-C4 alkyi and is alkali metal. 
JO The nonionic surfactant component may be, e.g., a condensate of ethylene oxide with a Cg-C^g primary alcohol 

having 3-8 moles of ethylene oxide per mole. 

The builder component may be an alkali metal phosphate, especially a tripolyphosphate; a carbonate or bicaft>o- 
nate, especially the sodium salts thereof; a silicate or disilicate; an aluminosilicate; a polycarboxylate; a polycarboxylic 
acid; an organic phosphonate; or an aminoalkylene poly (alkylene phosphonate); or a mixture of these. 
IS Preferred silicates are crystalline layered sodium silicates of the formula NaHSim02„+vP*^20 or t<^2^^^Pzm*^ 

pHaO in which m is a number from 1 .9 to 4 and p is 0 to 20. 

Preferred aluminosilicates are the commercially-available synthetic materials designated as Zeolites A. B. X, and 
HS. or mixtures of these. Zeolite A is preferred. 

Preferred polycarboxylates include hydroxypolycarboxy tales, in particular citrates, polyacrylates and their copol- 
20 ymers with maleic anhydride. 

Preferred polycartxjxylic acids include nitrilotriacetic ackJ and ethylene diamine telra-acetic acid. 
Preferred organic phosphonates or aminoalkylene poly (alkytene phosphonates) are alkali metal ethane 1 -hydroxy 
diphosphonates. nitrilo trimethylene phosphonates. ethylene diamine tetra methylene phosphonates and diethylene 
triamine penta methylene phosphonates. 
25 Any peroxide component may be any organic or inorganic peroxide compound, described in the literature or avail- 

able on the market, whrch bleaches textiles at conventtonal washing temperatures, e.g. temperatures in the range of 
from 5"C. to gO'C. In particular, the organic peroxides are, for example, nrxsnoperoxides or polyperoxides having alkyi 
chains of at least 3, preferably 6 to 20, carbon atoms; in particular diperoxydicartxjxylates having 6 to 12 C atonrw, 
such as diperoxyperazetates, diperoxypersebacates, diperoxyphthalates and/or diperoxydodecanedioates, especially 
30 their corresponding free acids, are of interest. It is preferred, however, to employ very active inorganic peroxides, such 
as persulphate, perborate and/or percartx>nate. It is, of course, also possible to employ mixtures of organic and/or 
inorgante peroxides. The peroxides, especially the inorganic peroxides, are preferably activated by the inclusion of an 
activator such as tetraacetyl ethylenediamlne or nonoyloxybenzene sulfonate. Bleaching catalysts which may be added 
include, e.g.. enzymatic peroxide precursors and/or metal complexes. Preferred metal complexes are manganese or 
35 iron complexes such as manganese or iron phthalocyanines or the complexes described in EP-A-0509787. 

The detergents used will usually contain one or more auxiliaries such as soil suspending agents, for example 
sodium carboxymethylcellulose; salts for adjusting the pH. for example alkali or alkaline earth metal silicates; foam 
regulators, for example soap; sails for adjusting the spray drying and granulating properties, for example sodium sul- 
phate: perfumes; and also, if appropriate, antistatic and softening agents; such as smectite clays; enzymes, such as 
40 amylases and proteases; photobleaching agents; pigments; and/or shading agents. These constituents should, of 
course, be stable to any bleaching system employed. 

Compounds of the formula (I A) have also been found to be useful for the fluorescent whitening of textile materials, 
in whbh connection polyamides, wool and cotton should be singled out particularty, and of paper. 



Certain of the compounds of formula (1 A), in particular those containing a group and/or Rg having the formula 



50 in which Rg* is hydrogen, optionally substituted alkyi or optionally substituted aryl, while improving the sun protection 
factor of textiles treated with them, are non-fluorescent. Such non-fluorescent compounds of formula (1 A) are especially 
suitable for use in textile detergent or softener compositions which dispense with the use of a fluorescent whitening 
agent in order to maximise the cokjur care performance of the compositions. Such textile detergent or softener com- 
positions comprising a non -fluorescent compound of formula (1 A) form a further aspect of the present invention. 

55 The foltowing Examples further illustrate the present invention. 
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(101) 



18.4 g. of cyanuric chloride are dissolved in 1 20 mis. ct acetone and 100 g. of ice, cooled to ^''C. and treated, dropwise, 
with a solution of 25.4 g. of 4.4*-diaminostilbene-2.2'-disulfonic acid in 200 mis. of water and 50 g. ot ice. After the 
IS addition of 50 mis. of a 1M solution of soda. 16.4 g. of 4-aminobenzoic acid ethyl ester are added. Finally 50 mis. of a 
1 M solution of soda are added. The resulting suspension is then stirred for 24 hours, during which time the temperature 
rises to 20'C. The precipitate which forms is filtered off, washed wrth water and dried giving 45 g. of a yellowish product. 

Elemental analysis of the compound having the formula (101) and having the empirical formula 
CasHaoClgNioNagOioSa e.SHgO.I NaCI gives: 

20 

Req.% C 40.0; H 3.77; N 12.28: CI 9.34; 10.26. 
Found % C 40.0; H 3.8; N 12.3; CI 9.2; 10.0. 

Example 1 (B) 




(102) 



9.3 g. of the product obtained in Example 1(A) are dissolved in 100 mis. of dioxan. treated with 10 mis. of a 25% 
aqueous ammonia solution and stirred for 10 hours at 80-90*C. The yellow solution so obtained is then added to 1 litre 
of isopropanol and filtered. After drying, there are obtained 5.6 g. of a yellow powder having values of 304 and 353. 
Elemental analysis of the compound having the formula (102) aiKJ having the empirical formula 
40 C38H34Ni2Na20ioS2.6.91 H2O gives: 

Reci.% C 43.33; H 4.58; N 1 5.96; S 6.09; H2O 1 1 .82. 
Found % C42.7; H 4.5; N 15.9; S6.3: H2O 11.82. 

4S Examples 2 and 3 

In a manner similar to that described in Example 1 . the following further compounds of formula (1 ) are prepared: 



50 
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IS 



20 



2S 



SO 



Example Bx Aids 

2 — NH-/~V-«>,C^ -N[CH2CH{OH)CH3k 305/350 



^ "V-SOJCH J.OSO.Na . / V 293/356 



— NH— y-SO^CHJaOS03Na 




Example 4 





^ SOaNa j 

>y_,,H-^(3-CH=CHHp>-NH-<A 



(104) 



A) 11 .3 g. of 2,4-dichloro-6-phenyl-1 ,3,5-triazine in 250 mis. of acetophenone are treated with 20 mis. of deionised 
water The mixture is adjusted to pH 6.5 with 10 mis. of 2N aqueous caustic soda and 8.3 g. of 4-aminobenzoic 
acid ethyl ester in 50 mis. of acetophenone are added, drop wise, at 15-20"C. During this addition, the pH is held 

35 at between 6.3 and 7 by the addition of 2N aqueous caustic soda. The mixture is stirred for 4 hours and treated 

with a further 0.5 g. of 4-aminobenzoic acid ethyl ester in 10 mis. of acetophenone and stirred for 2 hours, the pH 
being held constant by the addition of 2N aqueous caustic soda. The resulting white precipitate is filtered off, 
dispersed in 250 mis. of acetonitrile. again filtered off and re-washed with 50 mis. of acetonitrile. Finally, the pre- 
cipitate is dispersed in 250 mis. of cold water, stirred for 15 minutes, filtered and dried in vacuum at 50" C. tn this 

40 way. there are obtained 1 3.5 g. of a white product. 

B) 7.1 g. of the white product so obtained are dissolved in 100 mis. of dimethyltormamide, treated with 3.7 g. of 
4.4'-diaminostiIbene-2,2'-disutfonic acid and 2 mis. of water and. after the addition of 3 g. of soda, stirred for 24 
hours at 105-11 O^C. The reaction mixture is then completely evaporated in vacuum, taken up in 150 mis. of a 5% 

45 w/v aqueous solution of sodium chloride and filtered. The yeltow residue is heated to BOPC. in 200 mis. of water, 

filtered off and boiled three times in a total of 1 800 mis. of a methylethylketone-water mixture (1 :4) and filtered hot. 
After drying in vacuum at SO^C, 7 g. of a yellow powder are obtained having values of 299.2 and 363.2 
and^H-NMR (Df^O): 5 (in ppm) 10.21 and 10.08 (2H. -HN-). 8.55-7.6 (13 H. aroniatic and -CH=), 4.31 <2H, 
-OCH2O. 1.34 (3H. -CH3). 



Example 5 

In a manner similar to that described in Example 4, the following further compound of fomiula (1) is prepared: 
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having X^a^ values of 360.8 and 319.2. 
Example 6 



O 

Vn 

U^''s^UH-{~\-CH-^CH--r~\ (106) 

Y=N ^ — ' 

NH— 



4 8 g. of cyanuric chloride and 50 g. of ice are added to 100 mis. ot acetone. The mixture ^''f I s 
to -10'C knd treated, dropwise over 30 minutes, with a solution of 7.5 g. 4-amino3tilbene-2-sulphonic acid and 13^ 
mis. of 1M soda in 40 mis. ot deionlsed water. A further 13 mis. of the soda solution are then added, dropwise «/er 30 
m Les and the mixture is stirred for a further 30 minutes at -S-C. To this mixture there are then added 4.3 g. of 
T-^i^ob^zoto acid ethyl ester and 13 mis. of the soda solution are added, dropwise. over 30 m.nutes. whereupon 
SitTemper^ture rises to Is'C. After stirring for 16 hours. 5.66 g. of morpholhe are added and themnrture « stirred fo 

5 h^^ atTs'C After removing the acetone in vacuum, a brown solid is filtered off. stirred in 200 mls^of acetone at 
AO-AS'C. filtered and washed with a little othanol. After drying in vacuum. 7.7 g. of a white solid are obtained having 
X„,ax values of 307 nm/e 43353 and 331 nm/G 43645. 



Example 7 



N(CHjCH,OH)j SO,Ha N(CH,CH,OH), 

/N-^ (107) 



m^Vnh-<^ch=ch-^3-nh-/A 



Theprocedure described in Example1{A)is repeated except that13.5gof4-am^oacetop^^^^ 
of 16.4 8 of 4-aminobenzoic acid ethyl ester. The intennsdiate product is not eclated, rather rt treated ^"^^^^^^^^ 
g of die?hanolamine. warmed to 60 C. and stirred for 15 hours at this temperature. After filtenng the reaction mixture 
and drying, there are obtained 47.B g of a yellow powder having values of 307 nm and 331 nra 

Elemental analysis of lha compound having the formula (107) and the empirical formula C44H46N,2Na20,2S2. 
6.35. H2O gives: 

Req.% C 45.58; H 5. 1 0; N 1 4.50; S 5.53; HjO 9.87. 
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10 



IS 



20 



25 



FoufKl % C 47.2: H 5.0; N 14.9; S 5.5; HgO 9.87. 
Example 8 



35 



40 



45 



50 



0 ^ 9 




The p«K:eduredescribed in ExampleZisrepeated except thatJnsteado«52.6goJdiemanola^^^^^^ 
^i-^ S aof moroholine After working up the reaction mixture as described In Example 7. there are obta ned 42 0 g of a 
;e.bw;o::^rtSving C."^ nm and 350 nm. Elemental analysis of the compound hav.ng the formula 

(108) and the empirical formula C44H42Ni2Na20ioS2.5.47. HgO gives. 

Req % C 46.3; H 4.6; N 14.73; S 5.61 ; HgO 8.64. 
Found % C 46.3: H 5.1; N 14.6; S 5.5; HgO 8.63. 

Example 9 

NH ^~V-CONHj NH ^^^CONHj 

(109) 



NH, ^ 



The procedure described in Example 1(A) is repeated except that the equivalent amount ot ^'^"^^^^^^^ 
used instead o1 16.4 g of 4-aminoben20ic acid ethyl ester. The product so obtained .s then reacted ^^^^f '"'^^f 
SescriJed in Example 1(B). After working up the product as described in Example 1(B). compound (109) .sobtamed 
in a yield of 91% of theory and has values of 298 nm and 358 nm^ 6 3H,0 

Elemental analysis ot the compound having the fomiula (109) and the empirical formula C34H22Ni408S2. 6.3. H^O 
gives: 

Req.% C 43.45; H 4.56; N 20.86; S 6.82; HgO 12.04. 
Found % C 43.4; H 4.44; N 20.78; S 6.93; HgO 1 2.03. 
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Example 10 



30 



3S 



so 



55 



SpjNa 



\^NH--^^J^CH=CH— (110) 



r 



SO/4a 
NH— (' >-COOCrt 




6 q Of the vmite chlofotriazine intermediate product of Example 4A) are dissolved in 1 00 mis of ^"^'^'^"^^^^^ 
fritei win g of 4-amino-2.2 disulfonic acid. To this mbrture are added 2 mis o1 water and 2 g of soda and the whole 
s^Sed ^ 6 hou^ al 105-10 C. The solvent is then distilled off in vacuum, the residue is treated w.th 100 mis each 
of 5% wnh^aturated salt solution and filtered. The residue is boiled in 250 mis methylethylketoneyv^ er (4:1) 
20 n ter?d^ ^nd dr^d at 60 C. in vacuum. Finally, the dried product is boiled with 70 mis methjrtethy 1 ketone f. I ored hot 
and driel^ at eo C in vacuum, to give 1 g of the compound of fom,ula (110) as a white powder, havng the following 

^SmR (MeOD): 6 (in ppm) = 8.63 (1 H. aromatic). 8.46 (2H. aroma«c)^8.6 -CH=CHO BX«-7^9 (7H. aromaticK 
7.85 (1H. aromatic). 7.64-7.48 (4H, aromatic). 7.35 (1H, aromatic), 4.34 (2H, -OCHa-). 1.39 (3H. -CH3). 

^^Sa^i^g^'^b^y.e filtrate from the final filtration in methylethylKetone. af urther 3 g of the compound 

of formula (110) are obtained. 



Example 11 



f^y-NH--^J)-CH=CH— (111) 




SOg^a 



using an analogous procedure to that described in Example 10, compound (111) Is obtained in a yield of 48% of 

" ThTmR (r^T;^^^^^^^^^ aromatic). 8.52 (2H. aromatic). 8.26 (1H. -CH=). 8^00 (4H. aro-«c). 7.83 
(2H aroriatic). 7.64 (2H aromatic). 7.60-7.48 (3H. aromatic). 7.35 (2H. aromatic). 7.23 (1H. aromatic). 7.11 (1 H. 
-CH=). 4.36 (2H, -OCHa"). 1.40 (3H. -CHj). 
UV (MeOH): 330 nm/e 32629. 



Examples 12 to 14 



10 g. of cotton fabric swatches are treated in a 20O ml. aqueous solution with eilher 0 or 0-2% by weight of the 
test cornpound (based on the weight of the cotton) and 1 g. of crystalline sodium sulphate, warmed to 20-60^C. oyer 
10 mmutS. held at 60'C. lor 20 minutes and cooled from 60-C. to 40-C. over 10 minutes. The swatches are then 
rinsed in cold tap water, dried and ironed. ^ . ^. . 

■R,e l^n Protection Factor (SPF) is detem,med by measurement of the UV light transmitted trough the swatch 
using a double grating spectrophotometer fitted wrth an Ulbricht bowl. Calculation of SPF is conducted as descnbed 
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10 



20 



25 



30 



3S 



40 



45 



SO 



S5 



Table 1 



Example 


Test Compound 


SPF 




none (control) 


5.5 


12 


compound (102) 


36.5 


13 


compound (108) 


27 


14 


compound of Example 3 


29 



compared with the control experiment, the SPF values obtained according to the invention are 5-7 times higher. 
Example 15 

A standard (ECE) washing powder is made up from the following components in the indicated proportions (weight 

%): 

8.0% Sodiunri {C^^ ^)alkylbenzene sulfonate 

2.9% Tallow alcohol-tetradecane-ethylene glycol ether (14 mols EO) 
3.5% Sodium soap 
43.8% Sodium tripoly phosphate 
7.5% Sodium silicate 
1.9% Magnesium silicate 
1.2% Carboxymethyl cellulose 
0.2% EDTA 
21 .2% Sodium sulfate 
0 or 0.2%compound (102) and 
Water to 100%. 

A wash liquor is prepared by dissolving 0.8 g. of the above washing powder in 200 mis. of tap w^ter. 10 g. of 
bleached cotton fabric is added to the bath and washed at 30»C.. 60»C. or 90'C. over 15 minutes and then nnsed. 
spin-dried and ironed at 1 60**C. This washing procedure is repeated up to five times. 

After the first, third and fifth washes, the whiteness of the washed samples is measured with a DCI/SF 500 spec- 
trophotometer according to the Ganz method. The Ganz method is described in detail in the Giba-Geigy Review. 1 973/1 . 
and also in the article "Whiteness l^easuremenf. ISCC Conference on Fluorescence and the Colonrnetry of Fluores- 
cent Materials. Williamsburg. February 1972. published in the Journal of Color and Appearance. 1. No.5 (1972). 

The results obtained are set out in the following Table 2: 



Example 


Amount of test compound 


Ganz Whiteness 


Washing conditions/Temperature and n 


umber of washes 






30 G. wash 


60 C. wa 


5h 


9C 


1 C. wa: 


5h 






IX 


3x 


5x 


IX 


3x 


5x 


IX 


3x 


5X 




none 


69 


69 


70 


69 


70 


70 


70 


71 


72 


15 


0.2% 


166 


191 


200 


173 


199 


207 


177 


203 


208 



The resuHs in Table 2 demonstrate that washing with a detergent conlalning a compound of formula (102) increases 
the Ganz Whiteness (GW) with successive washings. 

Examples 16 to 20 

The test procedure described in Example 15 is repeated but including a 40 C. wash instead of a 90 C. wash and 
also determining the respective SPF values of the washed cotton samples. 
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The results obtained are set out in the following Table 3. 

Tables 



10 



IS 



20 



25 



SO 



35 



40 



45 



SO 



Example 



Test cpd. 



none 



16 



17 



16 



Amount of 
test cpd. 



cpd. (102) 



cpd. (109) 



cpd. (110) 



0.2% 



0.2% 



0.25% 



Numt)er of 
wvashes 



3 
5 
10 

3 
10 



3 
5 
10 

3 
10 



3 
10 

"T" 

10 

3 
5 

3 
5 



Wash temp. 
C. 



GW 



30 
30 
30 

40 
40 

60 
30 
30 
30 

40 
40 

60 

40 
40 
40 
40 

30 
30 

60 
60 



69 
69 
70 

69 
70 

70 

lio" 

200 
199 

188 

207 

207 

■^07" 

230 
~74" 
74 

72 
72 

74 

73 



SPF 



2.7 
2.9 
3.0 

2.7 
3.0 

3.1 
10 
17 
22 

12 
28 

20 

13" 
31 
11 
13 

11 
14 

10 
12 
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Example 


Test cpd. 


Amount of 
test cpd. 


Number of 
washes 


Wa^ temp. 
C. 


GW 


SPF 


19 


cpd. (Ill) 


0.25% 


3 


30 


73 


6 






5 


30 


76 


7 








3 


60 


73 


10 










60 


72 


12 



uable for dBtergenl colour care formulations. 
Pvam ples 20 to 24 

separate samples of bleached cotton cretonne are padded (80% liquor uptake) with an aqueous bath containing: 
10 g/l of Na2S04.H20 and 

toprcS?crcenrroro.1%or0.2%^ 

"as the respect^,e test compounds are InsCubJe J -^'-'^^V ^ ^^cSe F 

wash is conducted at 60 C. tor 15 nninutes at a liquor ratio of 1:10. 
The results obtained are set out in the following Table 4: 



Example 


Test compound 


Concn. of test compound 


number of washes 


SPF 


GW 




none (control) 




0 
1 
5 
10 


5 
5 
4 
4 


69 
67 
84 
84 


20 


compound of Example 2 


0.1% 


0 
1 
5 
10 


28 
28 
27 
29 


84 
180 
193 
195 


21 


compound of Example 7 


0.2% 


0 
1 
5 
10 


30 
29 
35 
38 


49 
26 
30 
28 


22 


compound of Example 8 


0-2% 


0 
1 
5 
10 


30 
44 
48 
42 


-4 
11 
16 
20 


23 


compound of Example 5 


0.2% 


0 


32 


112 
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Example 


Test conrtpound 


Concn. of test compound 


number of washes 


SPF 


GW 








1 
5 

10 


37 
36 
33 


173 
206 
219 


24 


compound o1 Example 6 


0.2% 


0 
1 
5 
10 


46 
40 
35 
31 


110 
130 
133 
130 



It will be noted that all the test compounds give improved SPF values relative to the control. In the case o1 Examples 
21 and 22. excellent SPF values are obtained with no fluorescence, which combination o1 effects is valuable for colour 

care formulations. 



Claims 



1 . A compound having the formula: 



^ 



(SO,M)n, 



(1) 



-In, 



In which M is hydrogen, an alkali metal atom, ammonium or a cation formed from an amine; R, is a group having 
one of the formulae. 




— NH— ^^Wnn— 



in which R3 is optionally sutistituted alkyi or optionally substituted aryl; 



or 



CO— 



— NH-^^-CO— R, 



in wrfiich R4 is M. optionally substituted alkyl or optionally substituted aryl; 



in 



which R5 is hydrogen, optionally substituted alkyl. optionally substituted aryl or -NRyRg in which R7 and Re- 
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independently, are hyd«>gen. optionally substituted alkyi or optionally substituted aryl. or R, and Re. together with 
the nitrogen atom to which they are attached, form a heterocyclic residue; 




— NH— ^ V-CN 



or 



— NH- 




SOr-R, 



in which Re is hydrogen, optionally substituted alkyI or optionally substituted aryl. provided that is not car- 
boxymethyl or hydroxymethyl; 

Ra Is hydrogen, optionally substituted alkyl. optionally substituted aryl. 

/ \ 

— N P' 



^Hj. -N(CH2CH20H)2. -N(CH2CH(OH)CH3l2, -NH-R4. -N(R4)2 or -OR4. in which R4 has Its previous significance; 
and n, and n^. Independently, are 0 or 1 . 

2. A compound according to claim 1 in which one or more of Ra. R3. R4. R5. Re, R7 and Re is an optionally substituted 
CvC^salkyl group. 

3. A compound according to claim 2 in which one or more of R^. Rg. R4. R5. Re R? "a is a" optionally substituted 
Ci-C4alkyl group. 

4 A compound according to daim 2 or 3 in which the optional substituents are one or more of halogen. C, -C4-alkoxy, 
phenyl, carboxyl. C,-C4-alkoxycart>onyl, a moncv or di-C,-C4alkylated amino group or -SO3M in which M is as 
defined in claim 1 . 

5. A compound according to claim 4 in which hatogen is fluorine, chlorine or bromine. C,-C4-alkoxy is methoxy or 
ethoxy and C, -C4-alkoxycartsonyl is acetyl. 

6 A compound according toclaim 1 in which one or more of R3, R4. R5. Re. Ry and Ra is phenyl or naphthyl each 
■ of which may be substituted by one or more of C,-C4-alkyl. C,-C4-altoxy. hatogen. Cz-Cg-alkanoylamino. nitro. 

sulpho or di-Ci-C4alkylated amino. 

7 A compound according to claim 6 in which Ci-C4-alkyl is methyl, ethyl, propyl, isopropyl. butyl isobutyl. sec -butyl 
or tert ^jutyl; C,-C4-alkoxy Is methoxy. ethoxy. propoxy. isopropoxy. butoxy. isobutoxy. sec.-butoxy "butoxy, 
halogen is fluorine Wine or bromine; and Ca-Cs-alkanoylamlno IS acetylamino. propionylammo or butyrylamino 

8. A compound according to any of the preceding claims in which the compound is in neutral form. 
S. A compound according to claim 8 in which M is a cation formed from an alkali metal. 
10. A compound according to claim 9 in which M is sodium. 
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11. A compound according to any ol tha preceding claims in which R, is a group of formula: 

in which R3 is as defined In claim 1 . 

12. A compound according to claim 11 in which Rg is C,-C4-all<yl. 

1 3. A compound according to claim 12 in which R3 is methyl or ethyl. 

1 4. A compound according to any of claims 1 to 1 0 in which is a group of formula: 



CO-R^ 



in which R* is as defined In claim 1 . 

16. Acompoundaccordingtoclaim14in which R4 isCvC4-alkylor -NR^Rsin which R^andReareasdefinedlnclalml. 

16 A compound according to claim 15 in which R4 Is methyl, ethyl or -NR^Ra in which R7 and Ra are the same and 
each is hydrogen or Ci-C4-alkyl. or NRyRg is a moipholine or piperidme residue. 

17. A compound according to any of claims 1 to 10 in which R, is a group of formula: 

— NH-/"V-SOs-R. 




In which Re is as defined In claim 1 . 

18. A compound according to claim 17 in which Rg is C,-C4-alkyl substituted by -SO3M in which 1^ is as defined in 

claim 1 . 

19. A compound according to claim 18 in which Re is methyl or ethyl each substituted by - SO^M in which M is as 
defined in claim 1. 

20. A compound according to claim 18 or 19 in which M is sodium. 

21. A compound according to any ol the preceding claims in which R^ is -NHg. -N(CH2CH20H)2 or -N[CH2CH(OH) 
CH3I2. 

22. A process for the production of a compound of fomiula (1) comprising reacting, =y^"""'^'=^''*»"^f^ ^"^f^*^^^^^ 
In any deslrfed sequence, with each of an aminostilbene^ulfonlc acid, an am.no ^^^""'^ "^'^ *f j"^^^^ 

a group R, and rcompound capable of introducing a group R^, in which R, and are each as defined in cla.m 1 . 

23. A method for increasing the SPF rating of a textile fibre material, comprising treating the textile "b'* -p^**^' 
0.05 to 3.0% by weight, based on the weight ol the textile fibre material, of one or more compounds having the 
formula (1A): 



R,a SO3M 



^ 



N=< 



(1A) 



-In, 
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I which Rg, n,. na and M are as defined in claim 1 and B, a is a group having one of the formulae: 



op— R. 

CO— R4 



— NH 



,CO-R, 





—m—(^ >-CN 




— NH-<7— SO*-"* 



in which R4 and R5 are as defined in claim 1. 

24 A method according lo claim 21 in which the textile fibres treated are cotton, viscose, flax, rayon, linen, 
mohair, cashmere, angora, silk, polyester, polyamide or potyacrylonitnle fibres. 

25. A method according to claim 24 in which the textile fibres treated are cotton, polyamide or wool fibres. 



19 



EP 0 728 749 A2 

26. A method according to any of claims 23 to 25 In which the textile fibres treated have a density of less than 200 
nfi and have not been previously dyed In deep shades. 

27. Amelhod according to any of claims 23 to 26 In which compound of fomiula (1A) is only sparingly soluble in water 
and is applied in dispersed form. 

28. A method according to any of claims 23 to 27 in which, in addition to the compound of formula (1 A), a minor 
proportion of one or more adjuvants is also be employed. 

anti-gelling agents or corrosion inhibitors. 
30. A method according to claim 29 In which the amount of each of the adjuvants does not exceed 1% by weight on 
the treated fibre. 

,i A mpthod lor mcreasina the SPF rating of a textile fibre material according to claim 23 comprising washing the 
rex"rrfSr,;^ter:ra iLgent Lntaining at least one compound of .om,ula (1A). thereby .mpart^g an 

excellent sun protection factor to the fibre material so washed. 

32. A method according to claim 31 comprising washing the textile fibre material at least once with the detergent 
composition at a temperature ranging from 10 to 100"*C. 

33. A method according to claim 32 comprising washing the textile fibre material at least once with the detergent 
composition at a temperature ranging from 15 to 60"C. 

34. A method according to any of claims 31 to 33 in which the detergent composition used comprises: 

i) 5-90% of an anionic surfactant and/or a nontonic surfactant; 

ii) 5-70% of a builder 
iri) 0-30% of a peroxide; 

iv) 0-10% of a peroxide activator and/or 0-1% of a bleaching catalyst; 

v) 0 005-2%of at least one compound of formula (1 A); and . ^^t^r«ont 

vi) 0.005-10% of one or more auxiliaries, each by weight, based on the total weight of the detergent. 

35. A method according to claim 34 in which the detergent composition used comprises: 

i) 5-70% of an anionic surfactant and/or a nonionic surfactant; 

ii) 5-40% of a builder, 

iii) 1 -12% of a peroxide; 

iv) 1 -6% of a peroxide activator and/or 0. 1 -3% of a bleaching catalyst, 

0 01 -1 % Of at least one compound of formula (1 A); and . ^ . 

vi) 0.1-5% of of one or more auxiliaries, each by weight, based on the total weight of the detergent. 

36 A method according to claim 34 or 35 ^ which the detergent is formulated as a solid as an aqueous 

JriTing SsJ^water or as a non-aqueous liquid detergent, containing not more than 5 wt.% of water, and based 
on a suspension of a surface active agent and a builder in a non-ionic surfactant. 

37. A method according to any of cteims 34 to 36 in which the anionic surfactant component is a sulphate, sulphonate 
or carboxylate surfactant, or a mixture of these. 

38 A method according to any of claims 34 to 37 in which the nonionic surfactant componem Is a condensate of 
ethylene oxide with a C9-C,s Primary alcohol having 3-B moles ol ethylene oxide per mole. 

39 A method according to any of claims 34 to 38 in which the builder component is an alkali metal Pf^o^phate; a 
calSSS m b^rt^ate; I silicate or disilicate; an aluminosiltoate; a polycarboxylate. a polycarboxyl« acKJ. an 
organic phosphonate: an aminoalkylene poly (alkylene phosphonate); or a morture of these. 
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40 A method according to any of claims 34 to 39 in which any peroxide component is any organic or inorganic peroxide 
compound which bleaches textiles at conventbnal washing temperatures. 

41. Amelhod according toclaim 40 in which the peroxide component is a persulphate, perborate andtor percart»nate. 

42. A method according to any o1 claims 34 to 41 in which the bleaching catalyst is an er«ymalic peroxide precursor 
and/or a metal complex. 

43 A method according to any o1 claims 34 to 42 in which the detergent contains one or more auxiliaries selected 
f K,m si^erSi^g agents; silts for adjusting the pH; foam regulators; salts for adjusting the <'.'y'"9 ^ 9'^" . 
u7a^n^^perties;perfumes;and antistatic andsofteningagents; enzymes; photobleach,ngagents,p.^^^ 

shading agents. 

44. A method according to any o1 claims 23 to 43 whereby the tear resistance and/or lightfastness ot the treated textile 
fibre material are also improved. 

45. A textile labric produced from a fibre treated according to a method as claimed in any of claims 23 to 44. 

46. An article of clothing produced from a textile fabric according to claim 45. 

47. A detergent composition comprising: 

i) 5-90% of an anionic surfactant and/or a nonionic surfactant; 

ii) 5-70% of a builder, 

iii) 0-30% of a peroxide; 

iv) 0-10% of a peroxide activator and/or 0-1% of a bleaching catalyst; 

V) 0 005-2% of at least one compound of formula (1 A), as defined in claim 23; and 

VI) 0.005-10% of one or more auxiliaries, each by weight, based on the total weight of the detergent. 

48. A detergent composition comprising: 

i) 5-70% of an anionic surfactant and/or a nonionic surfactant; 
ti) 5-40% of a builder, 
ill) 1-12% of a peroxide; 

Iv) 1-6% of a peroxide activator and/or 0.1-3% of a bleaching catalyst; 
V) 0 01 -1 % of at least one compound of formula (1 A); and 

vi) 0.1-5% of of one or more auxiliaries, each by weight, based on the total weight of the detergent. 

49. A process for the fluorescent whitening of textile materials or paper comprising contacting the textile materials or 
paper with at least one compound of formula (1 A), as defined in claim 23. 

50. A process according to claim 49 in which the textile materials are polyamides. wool or cotton. 

51. A method for the protection of human skin comprising covering the skin with an article of clothing produced from 
a textile fabric according to claim 45. 

52. Textile detergent or softener cotour care composition comprising a non^uorescent compound of formula (1 A). 

53. A composition according to claim 52 in which the non-f luorescent compound of formula (1 A) contains a group R, 
and/or R2 having the formula 

in which Rs'. is hydrogen, optionally substituted alkyi or optionaDy substituted aryl. 
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